The fruits of Terminalia chebula, Terminalia bellerica and Emblica officinalis are important herbal raw materials containing polyphenols. They form the major constituents of widely used Ayurvedic formulations like Triphala churna. The extracts of these materials were standardized with respect to their total polyphenol contents as determined by Prussian blue method using gum acacia and phosphoric acid as stabilizers. The antioxidant activities were determined by DPPH (1,1-diphenyl-2-picryl-hydrazyl) method and inhibition of lipid peroxide formation induced by Fe 2+ -ascorbate system. They were found to strongly correlate with total polyphenol contents. The EC 50 value (µg/ml) for free radical scavenging activity by DPPH method and IC 50 value (µg/ml) for lipid peroxidation inhibitory activity along with the total polyphenol contents can be used as quality control parameters for standardization of herbal raw materials containing polyphenols as major phytoconstituents.
Herbal medicines are in great demand in the developed medicines offers a host of problems. To solve this as well as developing countries for primary healthcare problem, first and foremost task is the selection of the because of their wide biological activities, higher safety right kind of plant material which is therapeutically margins and lesser costs. In India, the herbal drug market efficacious. Fundamentally, a better approach would be is about $ one billion and the export of plant based crude the one in which some direct correlation of marker drugs is around $ 80 million 1 . But the most important compounds is generated with respect to the biological challenges faced by these formulations arise because of activity of the extract for a particular therapeutic area or their lack of complete standardization. Herbal medicines disease pattern 2 . The commonly used analytical methods are prepared from materials of plant origin which are like chromatography have narrow scope in the analysis of prone to contamination, deterioration and variation in heterogeneous botanical extracts. Most often a desired composition. Therefore, quality control of herbal biological response is due to not one, but a mixture of bioactive plant components and the relative proportions The fruits of T. chebula, T. bellerica and E. officinalis were powdered separately and 5 g of powder of each was extracted using 100 ml of 70% aqueous acetone by Soxhlet extraction. The concentrated extracts were evaporated to dryness under reduced pressure at 45° and the extractive values were calculated. These extracts were further used for the estimation of total polyphenols and antioxidant evaluation.
The amounts of total polyphenols in the fruit extracts were determined according to the Prussian blue method using 1% gum acacia and 85% phosphoric acid as a color stabilizer 4 . To 0.1 ml of sample solutions, 1 ml of 0.016 M K 3 Fe(CN) 6 was added followed immediately by 1 ml of 0.02 M FeCl in 0.1 N HCl. The contents were mixed 3 well and kept at room temperature for 15 min. This was followed by addition of 5 ml of stabilizer containing water, 85% H 3 PO 4 and 1% gum acacia in volume proportions of 3:1:1. The contents were vortexed and the colour density was measured at 700 nm against a reagent blank consisting of all of the reagents except the polyphenols using Shimadzu UV/Vis spectrophotometer 1601. The total polyphenol contents were calculated as % w/w of gallic acid equivalents.
Free radical scavenging activity was assayed spectrophotometrically by DPPH assay 5, 6 . The reduction in absorbance of DPPH solution (2 mg/ml) was monitored at 516 nm after addition of various concentrations of test extracts to DPPH reagent and maintaining these solutions at room temperature for 5 min. The EC 50 values for each test material were calculated from the calibration curves of concentration of extract (µg/ml) verses % reduction in absorbance after subjecting to linear regression between 10-80%. This acitivity was expressed as effective concentration at 50% (EC 50 ) that is the concentration of the test solution required to give a 50% reduction in absorbance of the test solution as compared to that of blank solution. Gallic acid was used as a positive control. The lipid peroxidation inhibitory activity of the fruit extracts was studies by the method Ohkawa et al. 7 . The reaction mixture contained mice liver homogenate (0.2 ml, 10% w/v) in 0.15 M KCl, KCl (0.1 ml, 150 µM), Tris buffer (0.4 ml, pH 7.5) and various concentrations of test extracts. In vitro lipid peroxidation was initiated by addition of FeSO 4 . 7H 2 O (0.1 ml, 10 µM) and ascorbic acid (0.1 ml, 100 µM). The reaction mixture was incubated at 37° for 1 h. After the incubation period, reaction was terminated by addition of thiobarbituric acid (TBA-2 ml, 0.8%) and by heating the contents for 15 min. for development of coloured complex. The lipid peroxides formed were measured as thiobarbituric acid reacting substances (TBARs) by method of Ohkawa et al 7 . The tubes were then centrifuged at 4000 rpm for 10 min. and 11 , neurodegenerative and several cardiovascular diseases 8, 12 . The fruits of T. chebula, T. bellerica and E. officinalis are native plants of India and South East Asia and occupy important place in indigenous medicines, which when admixed in equal proportions form Ayurvedic formulation Triphala churna 13 . They exhibit wide varieties of activities like antimutagenic 11, 14 , antidiabetic 10 , hepatoprotective 15 . Hence it is important to determine their total polyphenol contents which can be used as one of the quality control parameters for their standardization.
The fruits of T. chebula, T. bellerica and E. officinalis exhibited a geographical variation in their contents of phytoconstituents as revealed from their extractive values (Table 1) and total polyphenol contents ( Table 2 ). The Values are mean ± SD; n =3, MH-Maharashtra, GJ -Gujarat, UP-Uttar Pradesh UP variety was found to be the most superior in this respect. Out of the three plant materials highest amount of total polyphenols were found in T. chebula followed by T. bellerica and E. officinalis as shown in Table 2 .
The free radical scavenging activity as measured by DPPH assay reveals the hydrogen donating capacity of the constituents present in the extracts. Polyphenolic phytoconstituents like flavonoids, hydrolysable and condensed tannins usually are good antioxidants because of their proton donating properties. In the present investigations the extract of T. chebula showed highest activity with the lowest EC 50 value followed by the extracts of T. bellerica and E. officinalis (Table 3) .
A dose dependent relationship was observed when the extracts of T. chebula, T. bellerica and E. officinalis were tested for their ability to reduce lipid peroxides generated by Fe 2+ -ascorbate system. In this evaluation also the highest activity was shown by T. chebula extract (Table 4 ).
Our investigations have revealed a strong correlation between the contents of polyphenols in the fruits of T. chebula, T. bellerica and E. officinalis and their respective antioxidant activities. Hence the EC 50 values (µg/ml) and the IC values (µg/ml) along with total polyphenol 50 contents of the extracts of these fruits can be used as quality control parameters for their standardization.
